INTRODUCTION
IN an earlier paper (Angus, 1 974a) , it was suggested that the genetical architecture for spontaneous locomotor activity in Drosophila males implied a history of natural selection for a relatively high level of this trait. The present experiment was designed to test this inference. It was intended to study the changes, if any, in the activity of individuals of a population during an extended period of maintenance by random mating in competitive conditions, thus determining whether natural selection acts in the predicted manner in these circumstances.
METHODS
A population was initiated from the F2 of a cross between two inbred lines, Edinburgh and 6C/L. The two lines were crossed reciprocally, and approximately 500 of each sex of each reciprocal F2 were placed in a population cage. This cage was maintained at 25° C. as described by Barnes (1968) . Fresh culture vials are introduced to the cage in a cyclical system, such that any vial remains in the cage for 17 or 18 days. The initiating size of 2000 flies corresponds to the observed average size of a population maintained under these conditions (Barnes, 1968) .
Samples were taken from the cage at regular intervals, and an F2 between Edinburgh and 6C/L was produced on each occasion to emerge simultaneously. This F2 may be regarded as having the same genetical constitution as the base population, and so can be used as a control with which the cage population may be compared. The simplest method of sampling from the cage would be to remove some vials, and employ the flies emerging from them. However, the egg and larval density of culture vials in the population cage tends to fluctuate over time and space, and it is possible that culture density may affect subsequent adult behaviour. All samples, therefore, were raised at a controlled low density. On each occasion eggs were collected from the cage and raised at approximately 100 eggs per culture vial. Eggs were also collected from vials containing an equal number of flies of each reciprocal F1 and cultured at the same low density. Adults were collected within 24 hours of emergence and transferred to fresh culture vials, 10 females and 10 males per vial, and kept at 25° C. for 7 days. Behavioural measurement was carried out by a form of time-sampling technique which has been described in detail elsewhere (Angus, 1 974a, b) . Individual flies were placed in glass tubes in which they could walk, run, turn round, but could not fly. In this situation, their behaviour could be separated into three mutually exclusive categories, namely, locomotor activity, preening, and inactivity. Each measurement involved briefly observing a fly on each of five occasions within 1 minute. Flies were observed for 1 minute immediately before and after a momentary reduction in the intensity of overhead illumination (which may be referred to as a shadow stimulus). Thus, data were obtained on both spontaneous behaviour and on the reaction to a simple stimulus. It was found that the scores could most usefully be summarised as the proportion of flies which were active (or preening) .
On each of two occasions on each of 2 days, the behaviour of 20 males of both the control F2 and the cage population was tested. Thus a total of 40 flies was scored in a random order on each occasion, and 80 flies of each population were scored in each sample (i.e. a total of 320).
Starting from the 11th month after initiation of the population, the cage was sampled four times at intervals of approximately 3 months, and compared with the F2. A fifth sample was tested after a further interval of 12 months. The population may be regarded as having passed through about 75 generations.
RESULTS
The activity results are presented in table 1, as the proportion of each group which were active on any of the five observations made within 1 minute, both before and after the stimulus. The differences (after minus before) are also given to show the reaction to stimulation. The data were analysed as a five-dimensional chi-square (Kendall and Stuart, 1961; Crawford-Sidebotham, 1970) , and the significant items are given in table 2.
The ED x 6CJL cage population is shown to have a significantly greater level of activity than that of the F2. The data indicate that the significance of the population x sample item is at least partially due to the gradually increasing difference between the populations over successive samples. The stimulus item, and the difference between the scores before and after stimulation, show that there is a significant decrease in activity in response to the shadow stimulus, as found previously (Angus, l974a), but there is no apparent change in the size of this reaction over the five samples. The predictions (Angus, 1974a) to be tested in this experiment are primarily concerned with spontaneous activity of male flies, and so the relevant data (the mean scores before stimulation) are given in fig. 1 . Although the values for the F2 fluctuate, the mean of the five samples is approximately the same as that obtained previously. The combination of the data, the analysis, and the graph clearly indicates that the activity level of flies in the population cage has increased during the period of sampling, and that the mean level in the cage is consistently higher than that of the F2 from which the population was derived.
Preening behaviour was also measured in these samples. The data did not indicate any effect of natural selection on this trait, but one was not really expected from the genetical control (Hay, 1972; Angus, l974a) .
DiscussioN
It would appear from these results that there has been a change towards an increased level of activity in the random mating population. As the population has been maintained in a constant environment it seems reasonable to suppose that this change is due to natural selection. If this interpretation is correct, these results are in accordance with the inference made from the genetical architecture. It was suggested (Angus, l974a ) that the and for a fifth sample taken after a further 12-month interval from the 6C/L x ED population, and from the F2 from which it was initiated. Each point is a mean of 80 males. At sample 0 are given the scores of Edinburgh, 6C/L, and their F, (Angus, 1973a) , each based on 200 males. The activity scores is the proportion of flies active on any of five momentary observations made within a 1-minute period.
genetical control of the character indicated a history of natural selection for a high level of activity irs the population from which the lines were derived. These results, therefore, give further support to the arguments of Mather (1960 Mather ( , 1966 Mather ( , 1967 regarding the relationship between the genetical architecture of a character and the type of natural selection which has been acting upon it.
Also these results provide additional support for the validity of the technique of behavioural measurement used (Angus, 1 973b) . Thus the ability of the technique to detect a change in the activity of flies in the population cage, indicates that the behavioural trait measured is of some relevance to the survival of individual flies in a competitive situation, or at least is closely related to such a trait. The genetical dominance and apparent selection for a relatively high level of activity suggest that this level is most advantageous for the organism. These experiments have thus put into practice the suggestions made by Roberts (1967) concerning the use of genetical architecture to identify the significance of behavioural traits, and their most advantageous form of expression. The above interpretation of the results is, of course, not necessarily correct, as the change in the activity of the population may have been due to genetic drift rather than selection. This explanation is less likely, and can only be tested by further study of the population, and of other populations.
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